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I examined the paper with some care but like many found the
graphs difﬁcult to interpret although a clariﬁcation has now
appeared on the web from Emily Willingham that enables easy
disentangling of the data. The differences frankly look rather small
and that should have alerted the authors to natural variation rather
than induced response. If inbred rodents like Sprague Dawley are
kept in a cage for 2–3 years most die of cancer. The company
Harlan (www.harlaneurope.com) who market Sprague Dawley
rodents describe their life characteristics under Life Span and
Spontaneous Disease. I quote- pituitary gland tumours were found
in 20% of the males and 39% of the females. This relatively low
incidence had little effect on the survival of the females (50%) due
to the high incidence (76%) of mammary gland tumours (predom-
inantly ﬁbroadenomas) resulted in unscheduled sacriﬁces of
many females. Other common neoplasms were benign medullary
tumours (27% in males, 11% in females) and endometrial stromal
polyps (22%) in females. These are spontaneous tumours of course
with no known inducing agent and so far as can be observed
develop at randomwith increasing age. These ﬁgures for spontane-
ous tumours are identical with those reported by Seralini et al. but
had no special diet or treatment.
Spontaneous tumours have also been described in detail in
Sprague Dawley rats in Schardein et al. (1968) Pathol. Vet. 5,
238–252. These detailed studies on large number of rats report
that 6 rodents out of about 3000 develop spontaneous tumours
before 90 days, the obvious reason that most tests stop at that
time to avoid spontaneous tumours causing conﬂicting results.
10 out of 700 develop tumours between 3 and 6 months; 6 and
9 months, 20 out of 400 rodents with tumours and so on. Their
cumulative% of rats developing tumours over 18 months were
49% for males and 70% for females; the latter being due to high
numbers in the mammary gland. The numbers involved are more
accurate than any others I have seen including the two references
produced by Seralini et al. The paper by Seralini et al. made great
claim of early developing tumours at four months but these are
obviously normal spontaneous characteristics which again require
no known inducing agent. In all cases in cancer the accumulation
of mutations is a time dependent phenomenon random in its char-
acteristics in the absence of an inducing agent as to when the
mutations bunch up sufﬁciently in character and type (such as
p53 changes)to induce carcinomas. McComb et al., 1984. Journal
of the National Cancer Institute, 73, 1143–1186) summarised over
40 reports of spontaneous pituitary adenomas in rats of a number
of lines. Again I quote. Depending on the age, sex, or strain the
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Open access under CC BY-NC-ND license.to100%. The frequency increases with age in all strains but exact
ﬁgures may vary considerably from strain to strain from study to
study. Note the ﬁgure 0–100%. How many rodents are required to
enable a signiﬁcant difference, with that degree of variation, a lot
more than 10 as controls. The numbers of spontaneous pituitary
and mammary tumours and their appearance developed at ran-
dom match those described by Seralini et al. and in the case of
Schardein et al. with 15-fold greater number of rodents and thus
greater accuracy.
When I looked at Seralini’s data in table 2 it looked like random
numbers to me. So I took a random numbers table that had num-
bers from 0 to 9 in blocks of ﬁve. Assuming a ﬁnal rodent total of
50% with tumours, the numbers 0–4, I considered a rodent with
tumours randomly, 5–9 a rodent without tumours. Placing them
in blocks of 10 as Seralini did, I got the following as rodents with
tumours for each group of 10; 4, 4, 3, 4, 5, 6, 3, 1, 3, 6, 6, 3, 5, 7, 6,
4, 8, 6, 5, 5. Note largest variation is 8-fold, if I had gone to progres-
sively larger numbers then after several hundred many numbers
but not all would be 5 and if Seralini et al. had chosen his control
group inadvertently as 3 in the ﬁgures above (4 in 20 chance of
doing do) then variation is nearly 3-fold (3 from 8). All predictable
from statistics but there are none in this paper. I quote number of
rodent s with tumours from table 2, Seralini et al. males for example
2, 4, 7, 6, 4, 4, 5, 5, 7, 5, or 5, 6, 7, 6, 6, 6, 7, 9, 8, 5. I don’t regard the
numbers of tumours as providing any further information; if you
have a tumour you have a tumour. Seralini’s whole results depend
totally on an inadequate number of control rodents. To do this
research properly several thousand rodents at least would be
needed. There is nothing in these results except random error and
any competent referee would have picked up that immediately.
I also question the absence of control photographs and whether
it is ethical to keep rodents in those conditions just to provide pic-
tures that can be used as frankly nothing more than propaganda.
Science requires the dispassionate presentation of information-this
paper and this journal have dealt the value of evidence-based
knowledge a serious blow and it can only be rectiﬁed if the paper
is withdrawn by the authors with an apology for misleading the
public and the scientiﬁc community alike. I am seriously consider-
ing requesting my university library to no longer take Elsevier
journals or this journal if this is the standard they operate on. Ide-
ology and politics must be kept out of scientiﬁc study or we all
suffer.
Anthony Trewavas
Institute of Molecular Plant Science,
Kings Buildings,
University of Edinburgh,
Edinburgh EH3 9JH, UK
E-mail address: Trewavas@ed.ac.uk
Available online 6 November 2012
